p 
*a 

W 
ill 

a 
p 

si 

a 
in 

RJ 
W 
P 




707 



vco 



Fvco_0 



I 



Fvco_(n-1) 



FRO 2000 0063 \J>S \ 
BREDINETAL. 
1/5 



Fquartz 



102 



Fractional Divider 
IK 



106 



Loop filter 



FIG. 1 



100 

/ 



Phase 
Comparator 



Fvco/K 



104 
/ 




FR920000063\?$\ 
BREDfN ETAL 
2/5 



200 

/ 



Del 



Q 

w 
m 
■P 

IP 

Q 

Si 

O 

m 
m 
y 
a 



FVCOJO 



FVCOJn-1) 



202 




203 



Control logic 



Pdec 



Clock 



Accumulator 



201 



FIG. 2 



205 

/ 



Programmable 
Integer 
frequency divider 



Pint 



Fvco/K^ 



FR9 20000063 sj^i 
BREDIN ETAL. 
3/5 



I PI P2 

\< >4 ► 



FVCO_0 I 



FVCO^l 



P5 

-+4 ► 



P6 PI 
4 ►« ► 



Clock 



Q 

'0 

w 
m 

m 
0 



Fvco/K 



Co 



CI 



q 

SB 

ID 

M 



FIG. 3 



FR 9 2000 0063 \ 
BREDIN ETAL. 
4/5 



400 

/ 



Del 




Detb 



PH11 



Clock 



401 

L 

Falling edge detector 

PHI1 Q 



Rising edge detector 




Rset 



PHI1 



408 



Rset 



Falling edge detector 
PHI2 > 



PHI2 



404 



402 
1 



Rising edge detector 

PH,1 Q 



Rising edge detector 

PHI! Q 

I v 

' 403 

PH12 



Cik^Acc 



Pdec 



40; 



Sel2 



Accumulator 



406 



Sell 





L1 


i . 


L2 







407 



FIG. 4 



FR 9 2000 0063 \J$>1 
BREDIN ETAL 
5/5 



a 

w 
ill 
<p 
a 
a 



i-3 period^ f -2 period 



Fvco_0 



Fvco_1 



Fvco 7 



PHI1 = Fvco_0 
< 



PHI2 = Fvco_1 



Clock = PHll = Fvco 0 
< 



/- 7 period 



/ penod 



Clock = 0 



PHl1 = Fvco_1 



/ Clock = Phh = Fvco 1 

V < r ► 



r 



Q 

m 
m 

m 

a 



Dei 



Fvco/K 



FIG. 5 



